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GOLDEN NEMATODE REPORT, 1945 


Summary e 
Survey. The survey in Nassau and Suffolk Counties, Long Island, brought 
to light 5 new infested locations in 1945, all within two miles of ‘the 
northern border of the quarantined area. 





Acres Additional 








epraey Proper- Acres in these - Plants Specimens 
ties _ Examined __ Properties Examined Submitted 
Nassau = 125 3300°" 2,010 METHANE. Bits BEG 
Suffolk 240 S400" 10,009 54, L94G Ge PeeT 
Totals 365 8700 12,019 69, 367 67 


No golden nematode was found by R. L. Clement in ‘Steuben County, New HOE 
where 1,419 plants were examined in 7 farms totalling 350 acres. 


Quarantine. Freight movement records revealed considerable carlot move- 
ment from Hicksville in 1944-45 and this led to definite quarantine con- 
trol of this movement for the 1945 season, This control established 
July 24 allowed no cars from infested areas to move interstate to seed— 
growing states and further confined such movement to consuming centers 
such as military camps or to starch or chip plants. The New York State 
quarantine was revised November 19, 1945, effective February 15, 1946, 
to include new infested areas, to establish a shipping permit systen, 
regulate plant shipments, require cleaning of outgoing tools and imple- 
ments, forbid the use of seed from infested land, and supervise topsoil 
movement, 


Control ee Ps These are conducted cooperatively by this Bureau, 
the Bureau of Plant Industry, Soils, and Agricultural Engineering, the 
New York Department. of Agriculture and ‘Markets, Cornell University, and 
in one feature the Nassau County authorities. 


Methyl bromide fumigation has been unpromising» 


Soil fumigation with D-D indicated 90-99% control but did not accomplish 
eradication, To be continued in modified form for 1946. 


Potato cleaning studies by brushing, scrubbing, and jet—washing developed 
no method for freeing: tubers of nemas completely. The jet—washing pro- 
cess wil be further developed and tested in 1946. 


The nema ‘cyst counts made on graded potatoes and soil in sacks indicate 
that commercial carlots may carry tremendous numbers of this ‘nema, 


Host range studies are being undertaken by Cornell University. 


eo Bla 


Facilities for soil temperature, studies have, been set up by cooperative 
efforts. 


Hot water treatments designed to kill cysts and hot water plus chemicals 
have been, given preliminary trial. Hot water plus 1% ammonia at or above 
125°, F. _ shows pe Gees 


Introduction 


Golden. nematode quarantine and: control activities during 1945 herein re- 
ported. include (1) a survey of potato fields in Long Island outside of 
the area previously. known to be. infested and already: brought under quar— 
antine; these Long Island potato aréas were-not--examined in the 1944 
survey; (2) plant quarantine action by the State of New York; and (3) 
control investigations, the results of which may have significance in 
quarantine and control planning. 


Golden Nematode Survey, 1945 


Survey-activities in 1945 constituted a joint project by this Bureau, 

the Division of Nematology of the Bureau of. Plant Industry, Soils, and 

” Agricultural Ingineering, and the New York Department of Agrictlture ° 
and Markets, with field supervision under the leadership of the Division 
of Domestic: Plant Quarantines. The survey undertook this season to make 
“'a more complete survey of all potato areas in Nassau and Suffolk Counties 
‘outside of the. known infested area in Leng Island and. ta examine another 
potatos area in Steuben County, New York, to which several , Long Island 
EMER as had eek a few years ago. 2 ee NE 


ite ‘the survey persomel this, Bureau assigned three: experienced inspectors 
who had participated in. the survey of 1944 and also’ supplied three pick-— 
up trucks and the necessary field inspection equipment; the Division of 
_Nematology furnished one trained nematologist; and the New York’ State 
Department of Agriculture and Markets made available two of their most 
experienced inspectors: -as in 1944, All field specimens were referred 
for determination to the Division of Nematology, Beltsville, - Maryland, 
These six men thus made.up three two-man crews for the. survey in Nassau 
and Suffolk Counties, the survey in southern New York being taken care 
of specially by R. L., Clement of the New se Mi abe statis. : 


- Survey work was begun July 1 and was + ouatinee at the end of AubUSt. 

It now appears that it would have been possible to have started at least 
two weeks earlier in this area on account of the unusually advanced 

' season’ and the general earliness of the potato crop in the Island, 
Further’the survey could not be’ prolonged into: September .because of 
extensive digging. operations, the early dying out of Cobbler. tops, ‘and 

_ to the widespread PREP oe of killing off- the late vines: by: weed-killer 
Spee tea | re 


Since the survey netiods of 1944 were aaah, baaiiilie ‘eo aadis preliminary 
training ‘was not ‘needed for this experienced crew, although they were 
given an opportunity to observe the golden: nematodeé again in, actual plant 
roots and in infested soil. Tools, shoes, and cars used in the infested 
area for this purpose were carefully cleaned before leaving there. 


ge 


The survey conducted in Nassau County outside-of the known infested area 
covered 1<5 potato farms having 3300 acres of potatoes, Five of these 
farms: “were | fond to harbor golden nematode ‘ on the basis of’ “specimens | 
found ‘on potato roots” and identified as this: pest Dy, the: Division’ of. 
Nematology. ee aa - 


The ‘owners: or. ~operators | “of: these farms were promptly notified of the 
existerice of infestation on their properties, and the New York Department 
ona Agriculture and Markets was likewise advised of each infestation in 
view of its quarantine interest. All these five new locations are _ 
scattered ‘in the northern environs of the known infested area, none of 
them more than’ a 2 couple of miles from ‘the already established quarantine . 
saa ih 


In Suffolk coubitiy there were examined 240 potato farms containing 5400 
acres” by potatoes. without disclosing any trace of golden nematodes — 


The work in both these counties involved “the: survey of 365 farms ‘growing 
20,719 acres of. potatoes. In 8,700 acres of these the roots of 69,3567. 
‘potato plants: were examined, and 67 root specimens were sent in. for more" 
careful examination, usually on. account of symptoms thought to be. other . 
than golden nematode, ss 7 eR 


Mr. R. L. Clement reports that examination was made of potatoes on 7 
farms in Steuben County, New York, ending.September 6, in a neighborhood 
to which several farmers had - moved. from Long Island. several years agoe 
In the ‘potato fields on these 7 farms. totalling 350. acres, 1,419 potato 
plants were examined without disclosing ; any indication of the Bay-gEh 
RemaNCus ‘ty . Sea es eri 


It is estimated that “in 1945" the two" ae ‘Nassau. and. ‘suffolk, grew ae 
about 60,000 acres of ‘potatoes. It would thus appear that the 8,700 
‘acres examined in this survey represent only about 14,5% of the total 
potato area of the Island. However, a Spoaioerable portion of this total 
acreage represents wartime expansion —- planting of . land not hitherto 
devoted to: potatoes, Furthermore, many farmers were now putting into 
potatoes fields which had seldom if ever been used for this CROD J1Ny..” 
recent years. It is estimated that about one quarter of the total acre- 
age would fall into these categories and could properly be excluded from 
the survey. Leaving out these areas where search would be useless, the 
survey roughly ‘covered about 20% of the Island's potato. plantings, and 

if the 20,719 farm acres from which the 8,700 most likely acres were 
selected for examination are considered ‘then the survey gave about 45% 
coverage, which in a large scale effort. of. this sort should be considered 
reagcrabty : ‘adequate, i, ea BA AO, Soy Aone ea nto aire 
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In mak ing thi's” “survey” every effort was thade ‘to. ‘select the limited numbers” 
of plants’ that ‘could be’ examined. from the type of. field, locations. which 
experience has ‘shown to be most likely of infestation. Special attention 
. was directed to low spots, drainage courses, weedy or poor spots, and to 
plants- along roadways, field danes, and around buildings,. loading places, - 
and grader sites where these ‘were ‘available. Because. of intelligent 
selection in this way it is believed that the survey was many times more 
effective than for the same number of plants chosen at spaced intervals 
over the fields. 


pe J eee 


gente ee Activities © 


Information. assembled April yee 1945, from local New “York broiane oftiee 
records indicated that a Rin eideraule number of cars of potatoes had been 
shipped to various parts of the country from Hicksville, New York, during 
the 1944-45 shipping season, Recognizing the possible danger of dissen~- 
inating ‘the golden nematode to new. and distant points in shipments derived 
from infested land in this aréa, a system of recording. all shipments from 
the quarantined . area was set up July 24, 1945, and at the same time.a 
feature of destination control was “put pi) éffect to insure that potatoes ae 
from infested fields would not move to seed-growing | states.. This protec—- 
tive action was strengthened by restricting interstate carlot movement, 

to large consuming agencies such as military camps. At the same time 

the quarantine provided for general movement to the vast metropolitan. 
area of New York and to nearby starch and, potato chip factories. . Since: tee, 
the 1945 potato acreage in Long Island was larger than normal and the 
yield per acre far above average, it was. quite an accomplishment to move 
such a bumper: crop to market. under these restrictions. 


A few cars had. gone from the A araeesteada area bephte shipping ves tobe ares 
could be made effective but prompt notice was sent by New York in each ~ 
case to the quarantine authorities in destination states and in practi- 
cally all instances both the potatoes and sacks were located and se gt 
of so as to avoid danger of spread. OS ae 


pantnett the period from July 24 when shipping restrictions became affece: 
tive, to December 31, a total of’ 208 carlots of potatoes grown in the =... - 
quarantined area were ‘shipped under the controlled conditions mentioned... 
to destinations other than New York City or chip and starch factories. 

The metropolitan area received 182 truck lots, and movement to-nearby -° 
chip and starch plants totalled 2 cars; 173 car and truck shipments 

went largely for ship's stores, with a few for export. 


A revision of the New York State. quarantine on golden nematode was. 
announced November 19, 1945, effective February 15, 1946, which extends 
the area under quarantine in Nassau County, Long Island, to include the 
5 additional EEG PL found infested in the survey of 1945. Topsoil 
may not be moved out of the quarantined area from infested or. exposed 
land, and from other land only under permit. The outward. movement of . 
potatoes for seed use is prohibited. Potatoes and other root crops from. 
infested land may be moved only under permit free from excess soil, bon: - 
New York City for consumption there, or to specified processing plants. 
Provisien is made for the safe disposal or return of containers and for 
the cleaning of cars or vehicles used in trasporting such produce. 
These restrictions may be modified when methods of treatment are avail— 
able. The outward movement of plants for transplanting is to be allowed 
enly under permit. Finally, all farm tools, machines, and equipment 
likely to distribute golden nematode in attached earth may move out of 
the quarantined area under permit only and when thoroughly cleaned. 


Evidence secured during the latter part of 1945 indicated that graded . 
tubers from infested land as well as soil sifted to the bottoms of the 
sacks carried unexpectedly large numbers of nema cysts, and since these 


sae 


ean not be killed or removed completely by any treatment:-now available, 
the danger of spread in table stock shipments originating in infested 
fields became clearly evident. Recognition of this situation has re- 
Sulted in local state proposals to solve the problem with finality by 
taking all infested or exposed land out of potato, or root crop produc-— 
tion for a number of years, at the same time giving every acre.a treat-— 
ment with D-D or other effective nemacide to reduce the. possibility of 
both local and distant SAME he a negligible minimum. 


Control Investigations 


In addition rs the research work under way on tha: golden ribmatode in 

the: Division of Nematology, a series, of control investigations: is being 
carried: out through the cooperation of that Division,. this Bureau, the 
Department of agriculture and Markets of New York, and Cornell University. 
Pending publication of more complete reports a.summary of the results 
achieved, to date is here Se old Since certain of the results: seem to 
clarify our : ‘understanding’ one the problem and are of value in future 

Be TENE et ; 


Methyl eee Pumies tion of en In an effort to render table stock 
potato shipments ‘safe for distant distribution from the region. of infes— 
tation, tests with methyl bromide were carried out.in October 1944, using 
Several dosages and exposure periods for potato lots of. commercial type. 
The general result of! these tests was disappointing. A heavy dosage 
appeared to be necessary to kill the nematode (larvae and eggs) and at 
effective concentrations there was some injury to the tubers.. Since no 
other fumigant is known to have any practical advantage over methyl 
bromide, this.line of effort has been discontinued for the time being, 
although there still remains a possibility-that some formule for methyl 
_ bromide maybe worked -sut to give effective kill: with little or no tuber 
Injury. te 





Soil Re ase Five one-acre plots at one side of a heavily infested 
field were treated in October 1944 with various dosages of D-D from 450 
to 1200 pounds per acre, with 5 similar plots as checks. After the 
ground was plowed and disked, the D-D was applied by a tractor outfit 
fitted with tank, pump, and hose connections. to 6 nozzles directing 
streams of D—D ommend immediately behind 6 shovel-type cultivator 
teeth, spaced one foot apart. After application the surface was well - 
rolled to retain the fumes, and a strip of rye was planted’on each side 
to reduce wind borne contamination. A golden nematode soil index was 
made previous to this application. These soil index results provide 
a striking indication of the population of golden nematode in infested 
soil. A Getermination was made of the nemas in 12 one-ounce samples 
from each of 10 plots. ‘The average for these 120 ‘samples was 117.6 
cysts containing 8650.4 eggs and larvae per ounce of soil. At this — 
rate an acre of stil would’ contain 940,400,000 cysts containing: 
69,202,800,000 eggs and larvae, and these numbers would allot 47,020: 
cysts or 3,460,140 eggs and larvae to each of the 20,000 potato plants 
growing in "shat Acree 
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In the spring of 1945, two 8-row-strips of potatoes: were planted in ...." 
each tenth~acre plot, and the remainder of the plot was sown with oats. 
The potatoes were examined for root nemas when grown: sufficiently, and — 
after harvest a soil index was again made and checked against the: ~ 
original soil index. The general outcome of these: plot egies 2 
may be given as follows: 


1. Complete eradication was not obtained in any of the plots, 
even with the maximum dosage of 1200 pounds per acre, 


2» While the higher dosages were somewhat more effective than 

the smaller amounts, the differences were not proportional to 

the rates of application, suggesting. that failure to attain’a 

100% result may not lie in the efficacy of the D-D itselr, but 

in either the mechanics of application or in wind—borne Peco — 
tamination, or both. 


3. The results were excellent from a_ control standpoint, giving 
from about 90 to 99% killing at dosages of 450 pounds per acre 
and upward. However, even this high degree of destruction.’ .. 
could still leave in the soil 124,000,000 to 32k0,000 viable 
cysts per-acre, etey to. expose every potato. ‘plant. root to 
2839 to 9 cysts. While treatment represents a reduction of 
viable cysts from an original 24,365 per plant to the above . - 
figures, the remaining 2839. per ee or even the 9 cysts per 
potato root constitute a very effective nucleus for the sub-— 
sequent build-up of population. 


4. There were. indications that the 450 pounds per acre rate 
would give almost as good control as higher’ age re 


The high degree of suppression aabened in - the 1944 applications encour- 
aged a continuation of this effort in 1945. A rearrangement of the same 
10 plots and the inclusion of some adjacent land enabled the project to 
continue with certain modifications. These, included reliance on more . | 
moderate. applications, | with 450 pounds per acre regarded as about . 
standard; use of a 250-pound application as of possible interest for: 
farm eran use 3 two applications at. about a month's interval,. the . 
second to. follow. a plowing. which. would turn under the surface soa 
suspected of being less affected by the: fumigant than deeper. layers; 

a variation of these two applications by making. the second a surface’ 
spray; the effect. of applications aura two successive seasons; and a 
possible residual. effect in the second season. In addition to the 

above standard (450 pounds per. acre) treatment was given to an acre. 
of.soil in an infested field to be planted. by the owner with potatoes — 

in TOA neh : 


The first. “Dep applications in these anes in 1945 were made’ September. 
28 to October a. following the methods used in 1944; the second appli--: 
cations were, given October 22 to 296 The plots wi be again planted’... 
at 1946, ' . a NE. ‘ 
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Potato Cleaning Studies, ‘When the’ golden nematode first came to atten- 
tion the conception was current that distant spread would take place 
largely by soil movement, either by itself, or attached to tubers, or 
sifted to the bottom of bags, and that the tubers themselves were: relia— 
tively if not entirely free from the:nema, Studies were made of this 
situation in 1945 in connection with attempts to rid potatoes of ad— 
herent ,soil in the hope of thus at sek ae the tubers: safe to tae 
interstate. pans 

In looking over freshly dug tubers from infested land with a hand tans 
it was found that they frequently bore cysts which had developed on the 
tuber itself and were not merely present in attached soil, Such cysts 
may occur on any skin surface but are present more commonly at the stem ~ 
depression and in the eyes. They are still’ in evidence on mature. tubers: 
when tops and roots are completely dead, At that time perhaps 5% of the 
nemas are still immature as determined by their color. “Most are so! 
lightly attached that a touch will dislodge them but a few of them are 
still partly imbedded in the skin and are difficult to remove, About 
10% seem to be located in deep eyes (Cobblers) where ordinary peuseine 
or cleaning methods are Ta © reach them. : 
Counts of these encysted persis’ were made on Seite ‘Lots~of- potatoes, 
from several MAMAS field sources: 


le Freshly dug mature, Paneeas on dead, before grading. 


2. Graded tubers bagged and ready for market..taken, from an 
grower's intended eps pian Vs , 


3. Graded potatoes hand ee in water with a kitchen i: 
bristle brush to remove soil. This cleaning process was 
considered at least as effective as the work of any com~ 
mercial ses operation. . 


4. Graded potatoes run through a eendard eeeed eatine 

unit where the tubers, carried along on moving and turning 
rollers, were brushed by-two revolving bristle brush cylinders 
and two cloth flap cylinders, thé loosened soil particles Cae 
removed by a strong: fan” SUELO, SOR bIcs, aaa 

5¢ Tubers were run over a earner of moving and revolving 
rollers fitted.with: spiral windings to turn the potatoes 
constantly, | Over this carrier numerous fine high pressure _ 
water jets were | directed. downward and from several angles 
with the object. of ASTER EN all eyes S eitaxse sg from 

deep eyes + 


A tabular summary Foti ‘the results of these testa” is ‘as follows: 
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In addition to these observations on nemas occurring on: .the.- tubers~ then— 
Selves some attention was given to the nema count ‘in the soil attached 
_to them or found in pes sacks Ant. which ees were carried, 


The average dry oe of the soil nashed fer. LR sacks of potatoes 

(100 pounds each) was estimated from its wet: weight as 31.8 grams. The 
number of nema cysts in the: soil washed from 6 of these ‘bags (122.4 gms) 
was 3352, or an average of 558.6 per hundred pound sack. The average 
nema count in. this soil debris in sacks is far higher than Mhatetorufield 
Soul, indicating. that there is a Be hema of rema cysts to it 
from the tubers themselves. 


It is believed that the potato samples used. in these tests although: taken 
from well infested fields,.do not represent the extreme of tuber infes— 
tation. Certainly they represent conditions actually existing now and 
Which’ may eidckaaes Reyer as. infestation builds up further in this area. 


The ‘data. oa in. the course of this work seem to justify the following 
conclusions: 5 tie bib 3? | 4 Fata dans aa eae 


“1. Potatoes fron infested land at diggimg time bear a considerable 
number of nemas which have developed on the tubers and are’ par— 
ticularly evident around the base of fue stem end in the eyes. 


2. The grading process does not materially, lessen this tuber- 
borne cyst population. 


5 The small amounts of soil sifting.to the bottom of graded - 
sacks contains relatively large numbers of ‘cysts, far more 
than normal field soil counts. ee 


"i Letcntie Pea ewe opoant ete process.-comparable in efficiency 
with commercial. machine washing definitely reduced the tuber 
“cyst count ‘but was only, about 80% Se NS removing nemas,. 


“5 The dry brushing - process was. even: less Aerecrs ae ye hand 
scrubbing and washing. 


6. Preliminary tests with an experimental water—jet outfit 
reduced tuber cyst counts from 125 to 31 nemas per 125 tuoers, 

a reduction of 75.2%... While this result is far from satisfac-— 
tory for practical. applicetion, it is believed that with modifi- 
cations and improvements this process can be developed to give 
a high degree of efficiency. : 


The true- significance of these figures on cysts in the soil of the sacks 
and on the tubers themselves can be better understood for.the general 
golden nematode problem by projecting the values obtained into terms of 
commercial potato movement. 4 300—sack. car of graded potatoes having 
the nema counts heré determined would carry to distant points: some 
114,300 cysts on the tubers themselves in addition to 167,580 in the 
soil at the bottom of the sacks — a total of 281,880. cysts. And the 
potentialities for spread by this channel are further. multiplied. :by. 

the recognition that each live cyst contains an average of 200 eggs 

and larvaee 
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Host: Range Studies. The host range of the’ golden hematode appears to be 
restricted to the potato, tomato, and‘a few wild species of the Solanaceae. 
Most of our knowledge. on host relations comes from Bur ope although Fy We 
Gordon of Cornell University made some observations in 1945 on the roots 
of a number of plant species growing: an infested sort. The need for more 
complete. and accurate knowledge on the host relations’ of this nematode is 
evident,:not only in: connection with ‘control activities or eradication 
efforts, but in the possible relation of subsidiary hosts to spread and 
persistence of the orgariism. Cornell University has’ undertaken to make 
further studies of this host problem, but through field observations, end 
by planting various plant species in infested soil. 


Seil' Temperature Studies. “Absence of” any, record of golden nematode 
occurrence -in Southern Europe: raises the | suspicion that this pest may 
find southern ‘climatic conditions’ especially unfavorable to it. A&A fe- 
striction of this kind rieed:not deperid on soil temperatures of the grow- 
ing potato crop but might also be related to interseason conditions. In. 
view of ‘the extent and importance of ‘potato culture in the southern | 
states, it is highly desirable to obtain more definite knowledge than 
uncertain inference from European conditions provides, as to whether 
this ‘nematode could: Geb aces maintain itself rh warmer southern’ 
climates, : a 


As a step toward such knowledge it is proposed to grow potato plants in 
infested soil held at several constant temperatures and to supplement 
this series by providing a suitable range of interseason conditions. 


Facilities for this project being unavailable within the infested area 
where the work must necessarily be carried out, arrangements were made 
by the several cooperating agencies to set up suitable greenhouse and 
laboratory equipment for this and other investigational needs. The 
County of Nassau made available a lot on the outskirts of Hicksvillé to 
Cornell University. The Bureau of Plant Industry, Soils, and Agricultural 
Engineering provided a greenhouse and a series of constant temperature 
units and other equipment; and the Bureau of Entomology and Plant Quar— 
antine loaned to the project ‘a’ temporary portable building to serve ‘for 
laboratory and storage. The building was in place November 15, and the 
greenhouse was put in operation January 14, 1946, at which time 4 of the 
8 edge constant temp e ature units. were, ready tc function 


Hot Watér and Chemical Treatments, “Every effort has’ been PEGS to work 
out effective methods of treating potatoes to destroy or ¢ imnate the 
golden nematode and thus open up a safe channel for shipment from the 
infested farms of Long Island. Methyl bromide has proved disappointing 
and the washing and brushing studies mentioned above not only held little 
present promise but served to emphasize the danger of spread in table 
stock shipments... Attention, was. therefore turned to the possibility of 
developing. hot water ‘treatménts,, using the hot water either alone or 

in conjunction, ‘with various’ chemicals — formaldehyde, Acetic, acid, 
ammonia, and caustic soda.’ . Preliminary tests were made with nematode 
lots Floated: from: soil into filter paper packets. These were Hee AS 
along with potato tuber samples at 1259, 128°, 30 ee eta Lon, 

140° F. in water alone. and in. water magic the several steric men— 
tioned for periods of 1, 2, and 5 minutes. “ 


ares eee 


Hot water below 130° F, for 2 minutes did not kill the nematode. Of the 
chemicals used only arimonia appeared to be effective, as determined from 
examination of the treated nema samples after holding for more than a 
month subsequent to treatment. Killing was obtained with 1% ammonia in 
all cases even at the low temperature of 125° for 1 minute, 


It is proposed to continue these studies in 1946, when facilities will 
be available for making tests of the treatments on an adequate scale by 
placing treated nema lots with growing potato roots in clean soil. 
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